I BELIEVE that the subject of general anaesthesia in dental surgery has not been dealt with previously at any meeting of this Section or of the old Society of Anaesthetists.
The position of the anaesthetist in dental surgery differs from that in most departments of general surgery from thefact that the operation involves the mouth, and, consequently, respiration. Again, the antesthetist, in this country at any rate, not only administers the anasthetic but is also actively engaged in helping the operator, is usually the only medical man present, and somletimes the only one competent to deal with vital emergency. Patients come up usually without any very special preparation, mentally alert, active in body, and brains not obscured by sedatives, unless administered by themselves. " They are clothed and in their right minds." Often they are intensely nervous and critical of their surroundings and of all things, even to the smallest detail. They do not expect a rough time; they think "only a tooth or a few teeth are to be extracted under gas." On the other hand, they may be worn out by hard work or society functions.
In general surgery it is the rule, if reasonably possible, to do all that is necessary at one sitting; in dental surgery I think that the same rule should hold good. It is, I gather from reading, sometimes advised that the extraction of a few teeth at a time is the best practice. I thoroughly believe in making it possible for the operator to do what he wishes at one sitting and to encourage him to do so. The late Sir Frederic Hewitt spoke of the " progressive insusceptibility" of patients to nitrous oxide when given at intervals of one to ten days. This condition may be partly physical but is certainly chiefly mental, and I think that if we were to ask the patient he would, in ninety-nine cases out of a hundred, prefer that the operation be finished once and for all. Therefore it is my rule that what the dentist proposes to do should be done, even if it involve the administration of a major anaesthetic in his room and some immediate discomfort and inconvenience to the patient; otherwise the patient will be dissatisfied and will think that he could not take the anesthetic or that the operator could not operate. Luckily he very rarely thinks that the anmesthetist could not administer the anaesthetic.
There is a difference between extractions as performed years ago and nowadays. Formerly teeth were usually taken out for pain or local disease, and sometimes more or less roughly, because speed mattered under the conditions of anesthesia then prevailing. Now dental surgery is associated with the treatment of general diseases and especially toxic diseases, as well as local disease, and many tough, brittle, root-filled and crowned teeth have to be very carefully extracted with as little local damage as possible. This means that prolonged anesthesia is necessary.
When I first thought of this paper I estimated my cases to be very much more numerous than they really are. My own figures for dental anaesthetics from January, 1898, to the present date are 18,338. In the early days one gave ordinary gas, then prolonged gas by means of a mouth-tube; later the modern prolonged method, so admirably worked out by Paterson, was used.
In January, 1901, I began to use ethyl chloride as an intermediate anaesthetie between gas and ether. Then, as now, I regarded nitrous oxide and ether as our main anaesthetics in dental work. I have had no fatality during anaesthesia, although one occurred a few hours after as will be described later, and have only once taken out my tracheotomy case, which, fortunately, it was unnecessary to use. My longest purely gas anaesthesia lasted thirty-three minutes, and my oldest patienit, a man aged 94, had gas and oxygen. Dangerous collapse, necessitating formal artificial respiration, occurred in three cases, once during chloroform and twice during gas anaesthesia. One case in twenty-three, i.e., 794, had a major anaesthetic, that is to say, ether and/or chloroform solely or mainly. Nitrous oxide, ethyl chloride and somnoform I regard as minor anaesthetics.
The total number of anaesthetics administered at the Birmingham Dental Hospital from October, 1896 , to September, 1922 . Of these about 3,500 were ethyl chloride, about 200 ether, leaving about 88,000 gas cases. In these no oxygen was administered. There have been no deaths recorded during or after anaesthesia; in fact, there has never been a fatality or even tracheotomy in the history of the hospital, and that is going back more than forty years. Of course it is rarely possible to obtain information as to aftereffects such as shock due to anaesthesia or trauma in hospital patients. In a large proportion of the gas cases anesthesia has been carried out by students under supervision. Prolonged gas without oxygen is the routine anaesthetic.
These figures tend to show the safety of gas given by short or prolonged methods for all sorts and conditions of patients, when administered by anaesthetists, house-surgeons and students in a dental hospital. Adding the hospital and my own figures we have more than 100,000 administrations of gas alone, without fatality. The proportion of major anaestbetics in hospital figures is about 1 in 36. Thus the proportion of major anaesthetics to minor anaesthetics in my series is larger than in the hospital series. The difference may be explained by the fact that when I gave an anaesthetic I always tried to help the dentist to finish his operation at one sitting, whereas in hospital work it would seem that this principle cannot be so generally carried out. Hospital patients appear to bear prolonged operation under gas better than do private patients. It is usually impossible to administer major anaesthetics in the dental clinic because of the difficulty of after-treatment and removal. As in the hospital cases, so in my own; in the vast majority of patients gas alone has been used. In fact, I have only administered gas and oxygen in special cases.
In hospital our students are taught to administer nitrous oxide and no other anesthetic. The signs of anaesthesia under gas, or more strictly speaking, the signs of asphyxia, are definite and well recognized, and unless gas and oxygen be really well administered-no easy matter-it is of comparatively little value.
My own figures are small in comparison with those of other administrators. Hewitt, for instance, administered gas and oxygen in at least 20,000 cases. Ream, in America, states that he has, " during eighteen years performed approximately 30,000 administrations of gas and oxygen without a single accident." " One office in Philadelphia reports nearly 300,000 administrations without an accident." Teter, years ago, stated that he had given gas and oxygen in 13,000 cases. Recently he sent out a questionnaire to extracting specialists, and from their answers reported that:- There were two fatalities in this series. It would be interesting to have the collective statistics of the various dental hospitals in Great Britain for a series of years.
The choice of the anesthetic is associated with the type of patient, and the duration of the operation. As a general rule I choose nitrous oxide without, or, sometimes with, a very small amount of ether added, as I shall describe later. To patients suffering from serious lung or heart troubles or toxic diseases I administer gas and oxygen if possible. Big and difficult cases I prefer to anesthetize in a nursing home. During the War experience showed that nitrous oxide was of no use for soldiers, and I treated them all as major surgical cases. Small children are a difficult problem. Some years ago I had to anaesthetize some hundreds of them sent up, in batches at a time, from a Board School. They were brought up by their teachers and were under perfect control. They rarely made any fuss and did as they were told. I found that a prolonged administration of gas and oxygen for the smaller children gave me excellent results. Ethyl chloride upset them too much. In private work a small child is often uncontrollable; consequently one will fail with gas. In such a case I administer ethyl chloride and ether, in mixture or in sequence, from Ormsby's inhaler. Fortunately one finds that if patients, children and adults alike, bear gas badly, they are very little, if at all, upset by a major anesthetic. Oldish, greyish and worn people feel deprivation of oxygen seriously. Occasionally in them I lhave noticed that gas without oxygen for a few minutes, especially if there has been any marked asphyxial element, has caused pain in the chest and over the heart for a week or two afterwards, indicating some degree of cardiac strain and possibly dilatation. It is well to bear this in mind. Crouch, some twenty-five years ago at a meeting of the Society of Anaesthetists, recorded two cases of dilatation of the heart during anaesthesia. The first patient, a nurse, was given gas and air for a short operation on a septic arm; the apex beat during administration moved from well within the nipple line to 2 in. outside it. In the second case gas and oxygen was administered to a girl who had a septic leg. Though her colour was perfect her heart rapidly dilated. This case shows the striking fact that in the absence of cyanosis there may be dilatation of the heart. On the other hand Paterson recorded a long gas and oxygen surgical case, lasting two hours twenty-seven minutes (varicose veins), in which the heart was carefully watched and showed no cardiac dilatation.
The choice of the anaesthetic has been suggested to me more than once by physicians, who, I think, exceed their function in so doing. Moreover, I have knowvn a physician forbid a general anaesthetic, even gas and oxygen, to a patient for whom his doctor and I advised it. The choice of the anasthetic properly rests with the anaesthetist. Again, only the other day a patient was seen by a dentist and myself, and we agreed that she was perfectly fit to take a major aneasthetic for the extraction of about seventeen teeth. She was not toxic, was very frightened, came from the country at muclh inconvenience, and with reluctance promised to go into a nursing home to have the teeth extracted at one operation. Then she saw a physician who told her that for fear of lighting up infection the extractions inust be done at two sittings. In the face of this we could not urge our advice. The patient has had lhalf her teeth extracted and is being unnecessarily put to a great deal of inconvenience, expense, and mental wvorry, anid has not heen seen since. The position is unfair to her and to us.
It is stated that gas and oxygen does not appear to be altogether safe, for Warner ' and other authorities assert that a perfectly normal colour can be maintained while the patient is presenting all the symptoms of asphyxia, including convulsions. There still seems to be doubt in the minds of some dentists as to the safety of ether as compared with that of gas. I am confident that ether is just as safe and even safer than gas in dental surgery. A propos of this, in a discussion on open ether 2 Bellamy Gardner stated that he had a patient with mitral regurgitation, who, requiring removal of some exostosed teeth, developed a most alarming syncope on two occasions under nitrous oxide and oxygen in the dentist's chair. On a third occasion six difficult extractions were accomplished in the upright position under open ether without faintness or subsequent vomiting." I feel sure that in many very prolonged cases, however successful, the substitution of ether would result in less shock to the patient. Shock is generally felt more when the patient has gone home and would not have occurred if the patient had been put straight to bed.
In the ordinary prolonged method of administration gas is mixed to a certain extent with air in the mouth, and one does not get the degree of asphyxia possible in administration for general surgical work. It would be interesting to know how much partial-for it must nearly alw\ays be partialasphyxia raises the blood-pressure in dental anaesthesia. I was suddenly called in one evening to administer gas to a man, aged about 55, for extraction of two teeth. He was short, healthy-looking, of ordinary physique and very cheerful disposition, making fun of the proceedings. He had had gas before. I administered prolonged gas for about one to two minutes. There was just very slight change of colour due to the ordinary degree of respiratory obstruction during extraction of a couple of lower teeth which took about two minutes at most. The patient quickly recovered, laughed and made a joke, and proceeded to wash out his mouth. While I was packing up my apparatus he dropped his glass. He was given another, which he took, but did not use. He sat quite still in the chair and never spoke another word. His right side was found to be paralysed. Coma and paralysis increased. He was removed to a nursing home and died five hours after this attack. His doctor told us that he had formerly treated the patient for high blood-pressure, but had not seen him for the last nine months. No post-mortem examination was held. I wonder if the addition of oxygen to gas would have made any difference.
Complaints have been made to me, by more than one dentist, of collapse of the patient during an illness after gas administration, and I have been asked whether this might be due to impurity of gas. On examination none has been found, and the makers disclaim anything wrong. I do not know of impurities occurring in gas in this country, but Teter, in 1912, had reported to him within a month two fatal cases in which nitrous oxide and oxygen were used, death being due to impure gas. There were such peculiar symptoms manifested in these cases that the cause could not be overlooked. The patients had a very peculiar greenish-red colour and the blood seemed almost of a rusty hue. Collins also reported a fatal case with these symptoms, and two other cases in which the gases were impure. His patients were quite sick for a day or two, but recovered. In my own experience I have had no reason to suspect nitrous oxide.
Patients in most cases being out-patients little can be done in the way of preliminary sedative treatment. For very nervous people a full dose of bromide overnight, and another dose a few hours before anaesthesia, are very useful. Ten grains of chloretone will sometimes do much good. Aspirin is not advisable as it tends to cause cyanosis unless ether be the main anasthetic. Given immediately before anesthesia brandy or whisky are the only sure sedatives. If administered neat and freely they will sometimes work wonders, even in alcoholics. For instance a man, aged 30, who said that he had had gas before and could not be put under, drank twelve brandies and sodas before the operation. Aneesthesia by the prolonged method was perfect and was continued between two and three minutes. He had very pleasant dreams. Evidently one must not stint the quantity. I rely upon bromide and brandy in the case of frightened patients. Bilious subjects, who are usually sick after anmesthesia, should, if possible, be dieted and dosed with alkali beforehand.
For administration I use a modified Trewby's apparatus, and occasionally Paterson's. In the nose-piece of Paterson's apparatus I have had a hole bored, which serves as an expiratory valve; I cover it with my finger when necessary. In Trewby's apparatus the mouth-piece is exchanged for a metal form of Paterson's mouth-piece. Both mouth-piece and nose-piece are fitted with air-cushions, because the bare metal sometimes causes bruising and occasions bitter complaint on the part. of the patient. I usually allow the operator to begin extraction of lower teeth after the first snore, and Qf upper teeth after the third snore. Sponges placed well forward in the mouth are used frequently. They prevent entry of air, help coagulation of blood by contact and absorb it, and serve as a useful vehicle for administering small quantities of ether, ethyl chloride or even chloroform on occasion.
A dental surgeon in Birmingham, Mr. Vaughan Tomey, some years ago showed me how he frequently administered a little ether on a sponge during gas anwesthesia. Ether is dropped on the sponge, which is then lightly wrung out and placed close to hand. If antesthesia is not deep enough, the sponge is placed in the mouth and changed when necessary. In this way, the etherized sponge or sponges will often enable one to get through without resorting to a full dose of ethyl chloride or ether. Moreover, if the patient becomes slightly blue, or grey, a little ether acts as an admirable stimulant, and the patient's colour will improve. In fact, in many cases where there is no difficulty in maintaining anaesthesia, and if I wish to stimulate the patient, I use an etherized sponge. It gives a gas and oxvgen effect. The patient rarely complains of the taste of ether. If I fail to control the patient I do not hesitate to pick up my Ormsby inhaler and to administer ethyl-chloride mixed with or followed by ether. The Ormsby is far better than the Clover for dental work for it will stand being knocked about, breathing from it is very free and an unlimited quantity of ether can be poured into it and the deepest ancesthesia very quickly obtained. The sponges I use in the mouth are of two sizes. They are twopenny and threepenny toilet sponges sold on a card and are very coarse in texture. The etherized sponge has been of the greatest help to me. Small gauze-covered swabs are dangerous. After operation a sponge or two should be left in the mouth for a short time and rinsing should be discouraged as far as possible. It arouses the patient and delays coagulation of blood. The best after-stimulant is whisky or brandy. These are the only restoratives I use.
In connexion with Paterson's apparatus when induction is difficult, or fails, I have frequently used what I call a mouth-Ormsby, that is, a small bag inhaler with metal mouth-piece, into which I spray some ethyl chloride or ethyl, and apply to the mouth, at the same time using the nose-piece. This mouth-Ormsby has not infrequently saved me from failure.
For small or obstreperous children or stupid patients who struggle or will not breathe properly, I do not hesitate to apply the Ormsby straight away. If the operation be very short, as for extraction for a few teeth or for dealing with the frsenum, rather than use ethyl chloride alone, I prefer to use ethyl chloride and ether in mixture or sequence. Ether causes much less after-effect than does ethyl chloride, though the latter is, of course, best for induction of anaesthesia. It is astonishing how little after effect is produced by inhalation of ether and how seldom the patient complains of unpleasantness. There is no doubt that it is far better to administer ether than to conduct a rather unsatisfactory prolonged gas anaesthesia. The shock is infinitely less; moreover, in a difficult extraction or series of extractions there is less bleeding during etherization, and the operator has a better chance. Occasionally the patient will object to any nasal or mouth inhaler whatever, then perh'aps he will not mind a little etjhyl chloride sprayed on some gauze or a swab held over his mouth, and one may gradually induce light aniesthesia without difficulty. If ethyl chloride be administered from an Ormsby only a few cubic centimetres should be sprayed into the bag and a sponge then lightly packed so as more or less to shut off the bag. Thus, too strong a vapour will not be inhaled at first.
In the early days of ethyl-chloride anaesthesia I used mixtures of it in 10 per cent. and 20 per cent. of alcohol, and also tried it when dissolved in the same percentages of white oil. I found that evaporation was slower and excitation less. The addition of 5 per cent. or 25 per cent. of bromide increased after-sickness.
In major cases I make it a rule, after having deeply etherized the patient, to continue with light chloroform anesthesia by means of a mask over the nose or by one or two large nasal tubes. The obstruction to mouth-breathing caused by the dentist's manipulations, sometimes also by a sponge, usually produces nasal respiration. Occasionally I have used Crile's tubes or pumped a little chloroform through the nose into the mouth.
In Edinburgh the single dose method of Guy and Ross is advocated and taught to all students for routine work. A mixture of gas with ethyl chloride, or ether, or both, to which oxygen is added, is administered. It has the disadvantage that the anaesthesia is unnecessarily deep at first and may be more than enough, or, on the other hand, less than enough for the particular operation. According to Ross, nasal methods are the domain of the expert.
Section of Anwsthtetics
In my opinion, however, it is safer to teach the student to administer gas, and gas only, rather than a mixture of anasthetics administered by routine dose and time.
Gwathmey's method, as used by Ecker in New York, of giving gas and oxygen which is often passed over a little paraldehyde through a sight feed machine, I have not used in dental work.
The often recurring trouble of respiratory obstruction, caused by depression of the jaw and pushing back the tongue in operation on the lower teeth, may sometimes be overcome by the use of a mouth tube, preferably one made of rubber.
If there be evidence of suffering during anesthesia under gas, or gas mixed with ethyl chloride or ether, especially at the end of administration, it is a wise plan, in order to obliterate bad impressions, to continue administration of gas for half a minute or so after the operation is finished, and to suggest emphatically to the patient that he has done very well. It -is important, too, that during awakening the patient should not see a bright light in front of him because bright sunlight or electric light will hasten return of consciousness and sometimes produce excitement. In fact in single dose administration of gas Dr. Downes, of Ludlow, tells me that by placing one's hand over the patient's eyes anmesthesia is prolonged for quite an appreciable period.
My experience of analgesia for painful dental procedures is very small. In my part of the country all that remains of this much vaunted method is the tapping of the spittoon to direct the patient's attention to the proper place.
One meets with difficult cases; for instance, what is one to do with a patient who habitually vomits after all an8esthetics, including gas, and who is " livery " after excitement ? Such patients are generally of fair complexiQn and delicate. Again, what is one to do with a powerful man, aged about 35, who needs twelve difficult extractions, who is extremely nervous, and who retches and vomits if his mouth be examined. This man had previously given trouble to his dentist who thought he might have to do a tracheotomy after something had been done to the teeth. I ordered an injection of omnopon 2 gr. and scopolamine ru gr. two hours before operation and administered chloroform in bed. He went to sleep lightly; then I twice tried to administer ether openly, but he coughed and became troublesome, so I had to continue with the chloroform. The anaesthetic and operation lasted about forty minutes and there were no after-effects. Again, a woman, aged 40, suffered from pernicious anaemia. Her red blood cells were 1' millions and she had nearly died a week or two previously. Fifteen to twenty extractions were necessary. Anaesthesia was easily induced and maintained by ether and recovery was excellent. Occasionally one meets with patients who complain immediately before aneesthesia of heartburn or pain over the heart which is due to nervous flatulence. It sometimes first appears when the patient is seated in the chair and usually occurs in people who have few teeth left, especially women who drink much tea. A draught of neat spirit will often dispel the flatulence. If the condition be not treated there may be some collapse after anaesthesia. I have only once seen syncope during anasthesia. It occurred in a flabby, lymphatic young man to whom, in the dental chair, I administered gas and ether to light anesthesia and followed them up with chloroform after a few minutes for some difficult extractions. The patient absolutely collapsed during further extraction; respiration and circulation stopped. I lifted him on to the floor and performed artificial respiration. When he was safe again, I induced the operator to finish the extractions, while the patient lay on the floor. Had I fully charged up the patient with ether syncope probably could not have occurred. Three times I have observed collapse after anesthesia in which there had been marked asphyxia, probably acute cardiac dilatation had occurred. I have no record of any case in which epilepsy supervened, although I have anaesthetized scores of epileptics, in fact I take no notice of epilepsy. Neither has there been any ill-effect from ancesthesia in pregnant women. Mania occurred in two cases after anesthesia and operation under gas. In one the patient, an hysterical young Frenchwoman, became frenzied a few hours after, ran out of hospital into the street and was found by the police praying, and accosting people. She had to be taken to an asylum. The other instance was that of a man who had had gas some years ago, and afterwards used to wake up at night and " half throttle" his wife. Twice recently there had been two failures with gas inhalation. He was terribly frightened and " jumpy." I administered ethyl chloride followed by ether in the dental chair, soon got him well under and there was a perfect anasthesia with recovery. After I left, the patient became very excited and walked up and down the passage with an attendant. He afterwards became quite maniacal and had to be treated and restrained for several days.
One patient, after gas, developed sharp and painful cramps in the abdomen and chest which, in a minute or two, "shifted down to the legs." The spasms lasted about five minutes.
Tetanic contractions of the limbs and rigidity of the body and shivering occurred in another patient on two occasions. These were probably hysterical in origin.
Teeth in Air-passages.-On two occasions teeth have slipped into or about the larynx.
Case I.-Patient was a dentist. Violent cough and spasm ensued for a few minutes.
When he was bent forward and slapped on the back he coughed up the tooth.
Case II.-Patient, a big strong ex-soldier, who had a difficult extraction under gas, during which he struggled a good deal and threw back his head. The tooth was extracted but we could not find it. He immediately developed a very slight cough. After waiting for some time he was allowed to depart and was told that he might have swallowed a tooth. A few days later he returned and said that the slight cough had continued until about two days afterwards when he coughed up a tooth, which, judging from the slight symptolmns, perhaps had been lodged well above the vocal cords. On the other hand, it is more probable that it may have passed down the trachea and become fixed in a bronchus.
Case of Respiratory Obstruction in a Patient, in whom part of the Tongue and a larqe Mass of Glands had been excised.-Patient, a thick-set oldish man, had had the greater part of his tongue, part of the floor of the mouth, and a glandular mass excised for cancer. The parts about the base of the tongue were practically fixed, and he could not open his mouth very widely or project his tongue forward. He needed extraction of several teeth. So much of his tongue had been removed, and it was so fixed, that I did not think there was much chance of respiratory obstruction. Local anesthesia was inmpossible because the mouth could not be sufficiently opened. Gas was administered. He went under quietly, a lower tooth was extracted, but he quickly came round, so I had to begin again. When the operator was extracting the upper roots the head was pushed back a little and respiration became obstructed; gas was stopped. He had brisk reflexes and small pupils. Extractions were quickly completed in a few seconds, then respiration practically stopped. I tried to pull his tongue forward, but the tip only came level with the teeth. I could not hook it forward nor could I reach the epiglottis with my finger. Then his reflexes became dull, his colour blue, he made attempts to breathe but got practically no air in; so he was placed prone with the head hanging over the edge of the head-piece, and Schafer's method of respiration was Section of Armsthetics tried. After several minutes (it seemed much longer) I got out my instruments and prepared to do laryngotomy when the patient was apparently in extremis. Fortunately, however, he managed to get in a little air and gradually recovered.
This case occurred a good many years ago. Nowadays one would have passed a mouth-tube and probably respiration would have been quickly reestablished. It is the only time I have taken out my tracheotomy case in dental work.
Case of Swallowed Sponge.-Patient, a woman, aged about 50, very nervous, stupid and alcoholic, who would not do anything she was asked to do. She took an enormous amount of gas nasally to go under, and came round in a few seconds, so I gave ether, after packing a sponge in the mouth, and got her under with difficulty. Two teeth were extracted, then round she came, and developed blueness and much spasm of the jaws. I was using several sponges in the inhaler and believed that she swallowed one. Spasm, blueness and cough continued, and the patient complained of pain in her throat. After about five minutes she felt something in her neck, and had difficulty on swallowing. She recovered, swallowed some tea, and appeared little the worse, and now felt nothing in her neck. On arriving home she felt pain and discomfort in the middle of the front of her chest. Then she took an aperient, and about 2 a.m. the bowels acted and the pain ceased. She did not look for the sponge. A wet slimy sponge which had been wrung out of lysol would have easily been swallowed. If so, it might soon have been passed or probably would have rapidly disintegrated. The moral to be drawn is to tie sponges together, and to use fairly large sponges.
The following case is of surgical interest: Tremendlous Hgsnorrhage after Extraction of One Tooth: Cirsoid Aneurysm.-Patient, a girl, aged 9. After the extraction of a first upper molar tremendous bleeding occurred, the blood filled her mouth and drenched her clothes. She rapidly collapsed. For a tirne I managed to control the bleeding, which I thought was from an abnormal artery, but soon had to send for a surgeon, who succeeded by iheans of pressure over a large pad in stopping the haemorrhage, which did not recur. About fifteen months later " the second upper molar was found to be loose as though it were placed in a rubber sack which was resting on water." Soon afterwards there was bleeding in the night from the region of this tooth, and next day more bleeding. The doctor found a soft, spongy, pulsating mass to which two teeth were attached. The surgeon, Mr. Heaton, visited the patient and found her blanched from hmemorrhage. Pressure was applied, the carotid artery was compressed, the second upper molar was extracted, and furious hmemorrhage followed, arterial in character, and so prolonged that the external carotid artery was tied. The second upper bicuspid was extracted, and then the bleeding became as furious as ever. Therefore the common carotid was tied, but after so doing hmemorrhage persisted, and could only be controlled with the greatest difficulty. Pressure had to be maintained for eight or ten days. After the teeth had been extracted there remained a cavity as big as a walnut. The diagnosis appeared to be that of a plexiform angioma or cirsoid aneurysm.
One patient, who was very excited during induction, and after ancesthesia, developed jaundice for a few days. He had twice before been yellow for four or five days after taking nitrous oxide. (1) Dental operations should be concluded at one sitting if reasonably possible, even if it means resorting to a major anesthetic. The patient will -prefer it.-
(2) Nitrous oxide, by the prolonged method, is the best routine anaesthetic for qualified men and students. For difficult cases, deep ether, followed by light chloroform antusthesia, is best.
(3) Major cases should be dealt with in hospital.
(4) Ether, with or without a little ethyl chloride, from an Ormsby inhaler gives the best results in the case of small children and troublesome adults.
(5) Shock after long dental operations under gas develops mostly as the result of unsatisfactory anaesthesia and asphyxia, and the addition of a little ether, or an etherized sponge greatly improves the condition of the patient.
DISCUSSION. Mr. WARWICK JAMES showed an instrument which he had devised when working -upon the fractured mandible in connexion with war wounds. He said that he found it of value in all cases of aneesthesia, whether the operation was upon the mouth or not, as by its use the mandible could be advanced and the restriction to respiration removed. He stated that during the ten years he was Dental Surgeon to the Hospital for Sick Children, Great Ormond Street, ethyl chloride was almost entirely used, as it was found to be the best anaesthetic for quite young patients, particularly in dealing with a large number of teeth. He held that there should be no difficulty in dental anesthesia, short or long, if the dentist kept the mandible forward.
Mr. CARTER BRAINE stated that in the case of multiple extractions he preferred to administer nitrous oxide followed by ether with the patient seated in the dental chair, provided the extractions did not take more than half an hour to complete, using the Ormsby inhaler. He considered that the dental surgeon was awakening to the best mechanical advantage derived from this position, particularly when extracting lower molars. When it was necessary to re-apply the inhaler he bent the patient well forward so that all blood could fall out of the mouth into the inhaler, and none be swallowed or inhaled. This could not be done with a Clover's inhaler, as the airway would become blocked with blood-clot. One application of the ether inhaler was sufficient in the bulk of the cases, but if re-application was necessary then this should be done before the patient had recovered sufficiently to be conscious of it. When the operation was likely to last for a longer period, say one hour or more, then he preferred the patient to be in the horizontal position on the operating table, and after anesthesia had been induced with nitrous oxide and ether, or chloroform and ether, he continued with chloroform given through the nasal catheter, and it was surprising how light an anesthesia was then requisite. Tne chief difficulty in this position was the keeping the head fixed in the requisite position; the ordinary pillow was quite useless, but a sandbag made in the shape of a large horseshoe had been found most serviceable. This should be placed with its convexity under the cervical region, pointing towards the trunk, with the prolongations of the horseshoe extending along either side of the head towards the occiput; this rendered the head comparatively firm during the extractions. The employment of light gauze packing at the back of the mouth in all cases was strongly advocated, in order to prevent all teethstumps, &c., falling back into the pharynx.
Mr. BELLAMY GARDNER expressed his surprise that the benefits of nitrous oxide and oxygen were not more generally recognized for dental aniesthesia, the greater control of the asphyxial factors during the operation being so marked. He thought that when a patient was sent to a nursing home the operation should take place in the sitting position, upright; a dental chair being hired for the purpose if necessary, so that the dentist should, as far as possible, be allowed the same conditions to which he was accustomed in his own surgery. There was no objection to the administration of ether in the sitting position if the anaesthetic were administered throughout in that posture from the beginning. There was danger in raising patients upright who had been first anesthetized lying flat.
Mr. H. E. G. BOYLE said he was a little surprised to find that Dr. McCardie used gas alone for dental extractions, and thought that better results were obtained by giving gas and oxygen; for he thought that the addition of the oxygen helped to overcome the feeling of suffocation that was sometimes complained of by people to whom gas alone had been given. His own practice was to obtain anesthesia with gas and oxygen, and to maintain it with gas through a nose-piece, and in this way he produced as long an anesthesia as the dentist needed. For major dental work he preferred to have the patient in a nursing home, giving a preliminary hypodermic of either morphia and atropine or morphia, atropine and scopolamine according to the nature of the case and type of patient, then to give the gas-oxygen-ether or the gas-oxygen-C.E. combination, continuing the aniesthesia by means of nasal tubes, and having some form of suction pump at hand to remove the blood, and minimize sponging. He did not care very much for ethyl chloride, and thought that for difficult children open ether was probably the best anmesthetic to give. On the point that had been raised about the physician selecting the anesthetic, he thought that the selection should be left entirely to the anesthetist to give what he felt was best and safest for the patient.
Dr. F. E. SHIPWAY was surprised to hear that Dr. McCardie advocated giving stinmulants before anesthesia with gas: he had always been under the impression that they excited the patient and made anesthesia more difficult. Probably the explanation was that he had not given them in such large doses as Dr. McCardie, who must have succeeded in producing a narcotic effect. With regard to anmesthesia for major dental operations he (Dr. Shipway) advocated ether, and preferably intratracheal ether if the operation was on the lower jaw and likely to be prolonged and difficult; the difficulties of anesthesia during the extraction of a lower buried wisdom tooth could not be solved satisfactorily in any other way. He agreed with Mr. Boyle that some form of suction apparatus was helpful in removing blood and mucus, but it did not prevent obstruction of the breathing caused by the presence of sponges and instruments in the mouth, depression of the mandible and the pushing back of the tongue. iVir. FRANK COLEMAN said that the extra time allowed by the nasal method of administration of nitrous oxide was of great benefit to the dentist, as the tooth could be taken out more carefully and with less damage to the jaws and consequently less after-pain. Previous to the introduction of this method, the dentist had usually to work under a time limait anaesthesia of half a minute or so following the removal of the mask and in those days it was generally regarded as being a dexterous feat to remove the four first permanent molars under a single administration of nitrous oxide. As a matter of fact this was usually far from a satisfactory or skilful procedure, as time being so brief it only allowed for each tooth to be wrenched forcibly once, or at the most twice, inwards and outwards, with much damage to the alveolus and uncertainty in the result. An operator of experience developed a very acute sense of touch and could detect from the feel of resistance in the tooth how much force he could safely employ, and when, and when not, he could expedite the operation. During the war and in the forward areas where nitrous oxide was unattainable, he (Mr. Coleman) had found that " open ether " preceded by an injection of morphine and atropine an hour and a half or two hours previous to the administration gave the best results for dental cases, apart from those that could be treated satisfactorily under local anesthesia.
Dr. CECIL HUGHES agreed that for most routine cases gas and air gave excellent results, especially by the nasal method, which patients found far pleasanter than the oral method. He did not agree with a previous speaker that gas and air produced a more suffocating induction than gas and oxygen. Provided that the patient could be persuaded to breathe slowly and quietly, and that the gas was not administered under pressure, the production of a sensation of suffocation could always be avoided.
Mr. I. W. MAGILL asked Dr. MicCardie whether in those cases requiring a long anesthetic he had ever used intratracheal insufflation through the nose. With a second catheter passed through the free nostril to provide for expiration, he (Mr. Magill) thought that this method gave the nearest approach to a physiological anaesthetic. The mouth could be plugged as desired and the operator given ample time and a clear field. Combined with a modern suction apparatus the method seemed to him almost ideal.
Mr. F. ST. J. STEADMAN emphasized the great importance of patients having a meal an hour or two before the administration of nitrous oxide for the extraction of teeth. He had frequently observed that patients who had had teeth removed under nitrous oxide at about 10 a.m., after having had no breakfast, felt faint after the operation, and that they were upset for the remainder of the day, whereas patients who had had their usual meal showed no such after-effects as a rule. It was unfortunately a very common practice among general medical practitioners to advise patients to go without their breakfasts before the administration of the anesthetic.
He was absolutely convinced that this advice was wrong.
Dr. HUGH PHILLIPS said that at the Hospital for Sick Children, Great Ormond Street, practically nothing but chloride of ethyl was used in the dental department, and was quite satisfactory. He found that London dental surgeons were altogether opposed to general anesthetics being administered in their own consulting rooms owing to the length of time before the patients were fit to go home and also on account of the mess caused by the administration. He also supported the use of alcohol taken beforehand for those accustomed to it.
Mr. C. J. LOOSELY agreed that patients who took gas badly took ether well, i.e., those who tended to become rigid, or struggle and phonate under gas, were quite placid on addition of ether and were never sick nor upset after it. He thought that the dropping of ether or chloroform upon the sponge in the patient's mouth was a somewhat crude practice. He had had a modified Clover attachment made to be placed between the bag and the nasal tubes, so that in these special cases a small amount of ether could be added to the gas. He had found that this answered admirably, these patients recovering from the ether as quickly and as cleanly as the average patient did after gas alone. Dr. McCardie did not mention the depth of the gas anesthesia he advocated. He (Mr. Loosely) attached much importance to this in nasal work, and found that by increasing the depth too much a good nasal breathing would be changed to oral breathing, probably owing to the physical need of the patient for more oxygen. He did not care for the Ormsby inhaler owing to the difficulty of keeping the bag full of air.
The irregular breathing of a patient, if nervous, might cause the patient to take an inspiration when the aniesthetist expected him to make an expiration, thus emptying the bag and getting the full dose of the anesthetic in on breathing. Dr. MCCARDIE (in reply) said that he believed that it was better for students to be taught to administer nitrous oxide alone because the signs of anesthesia were so definite; it was used in practice by both doctor and dentist, and the necessary apparatus was simple. By properly regulated admission of air nearly as good a result could be attained as by the addition of oxygen. One or two speakers advocated ethyl chloride alone for children. In his opinion ethyl chloride was to gas what chloroform was to ether. A little ether added to ethyl chloride safeguarded it, prevented shock, and lessened after-effect. In a long case Mr. Carter Braine preferred ether by the Ormsby inhaler and readministration when necessary. Readministration, however, in a patient who was partly round and whose mouth held more or less blood, was not so good as continued anesthesia prolonged by a little chloroform or a nmixture of chloroform and ether. There was no doubt that the Ormsby inhaler had great advantages over the Clover for dental work. The sitting-up position was certainly the best one for most difficult cases, which could be operated on in the dentist's rooms, but it was perfectly easy when the patient was recumbent to raise his head nearly to a right angle with the body, for extraction of lower teeth. With regard to the question of concluding the operation at one sitting, it was for the dentist to decide as to the toxic factor and how much was to be done at one sitting. It was for the anesthetist to decide as to the patient's ability to undergo the complete operation. Of course the kind and degree of sepsis varied a great deal. In the milder forrn the whole mouth might safely be cleared without fear of after-danger. In the severer toxic form less work must be done at a time. It had been suggested that with continuous gas the students wasted time over extractions, but it seemed to him that by taking more time they did less damage and could be better taught how to extract. Continuous gas gave a much better chance to both operator and patient. In the provinces they could comparatively seldom take dental patients to a nursing home or operate in their own homes, so that they had usually to be prepared to do what was necessary in the consulting room or the dental hospital. From what had been said it seemed that in London private patients could better afford the time and money for admission to a nursing home than was the case in his (Dr. McCardie's) district. Why did patients take gas badly? He suggested as possible causes, nasal obstruction, psychic resistance, fear, alcohol and other drugs, lymphatism, or a low barometer. He had not known addition of oxygen to cause distress and asthma, but he thought that there was mlore sickness afterwards. It was certainly advisable in cases of high blood-pressure. He preferred not to restrict his patients by bands or mechanical contrivances. He was glad to find that brandy was approved as a stimulant and narcotic. It had been said that alcoholics needed more oxygen than other patients did. Probably this was so; they certainly needed more brandy and more ether. With regard to Mr. Boyle's suggestion that there was less feeling of suffocation when oxygen was added to gas, he believed that the feeling of suffocation was largely a matter of too widely open a mouth, especially when a centre gag was used and there was undue pressure of gas or obstruction in the nose. During induction quiet breathing must be insisted upon.
Mr. Boyle, after beginning with gas and oxygen, continued with anwstbesia with gas and air. He (Dr. McCardie) would have thought that there would be advantage in reversing the process, that is, adding oxygen when obstruction was caused by the dental procedure. With regard to shock, he thought that the extraction of the four six-year-old molars in children was the most severe operation, especially if the extractions were difficult, and he was inclined to believe that ether should be preferred to nitrous oxide. Clearing the mouth might or might not be a major operation.
It was for the dentist to decide what was a major operation. Mr. Steadman advocated a good meal two hours before gas anesthesia. He (Dr. McCardie) did not agree with this recommendation. It was no doubt unpleasant to have a major anmesthetic administered in the dental surgery, but if these difficult cases were dealt with at the end of a morning, or better, at the end of the day, when the fine work needing steadiness and delicate touch was over, there could be little objection. During administration he tried to modify the depth of anaesthesia as occasion required. Success depended on the ability to vary the doses of gas. He generally endeavoured to keep very slight blueness and regular respiration, using a deeper anmesthesia for extraction of upper teeth. The anesthetist must be a "quick change " artist. Years ago he interposed a Clover inhaler between the bag and the nose-piece and had very good results, being able to add at will small doses of ether to the gas. He had never used intratracheal etherization in dental work.
